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ZLQGLQJLQGXFHGYROWDJHUDWLR,95RSHQLVLQWURGXFHGZKLFKLV
GHILQHG DV WKH UDWLR RI WKH SHDNWRSHDN YDOXH RI WKH RSHQ
FLUFXLW'&ZLQGLQJLQGXFHGYROWDJH(SSRSHQLQWR8ZLQܫܸܴ௢௣௘௡ ൌ ܧ௣௣௢௣௘௡ܷ௪ ൌ ൫ݒ௢௣௘௡൯ െ ൫ݒ௢௣௘௡൯ܷ௪ൌ  ۏێێ
ۍ ෍ ܴ݅݌݌௢௣௘௡௝ ൫݆ߠ௘ ൅ ߛ௝൯௝ୀ௠௅஼ெሺேೢǡேೝሻேೝ ےۑۑ
ې
െ  ۏێێ
ۍ ෍ ܴ݅݌݌௢௣௘௡௝ ൫݆ߠ௘ ൅ ߛ௝൯௝ୀ௠௅஼ெሺேೢǡேೝሻேೝ ےۑۑ
ې


ZKHUH 5LSSRSHQM LV WKH MWK ULSSOH RI RSHQFLUFXLW '& ZLQGLQJ
LQGXFHGYROWDJH ZKLFK LVGHILQHGDV WKH MWKDPSOLWXGH$RSHQM
 
LQWRWKH'&ZLQGLQJUHVLVWDQFHYROWDJHGURS8ZLQܴ݅݌݌௢௣௘௡௝ ൌ ܣ௢௣௘௡௝ܷ௪ ൌ ܯ௝ ? ൈ ݇௣௙ߩ݈௦ ௦ܰ ൈ  ?ܨ௪ ൈ ߗ ൈ ܣ௦ܰ௪ 
$ ,QIOXHQFHRI'&&RLO1XPEHU1Z
:KHQ/&01V1U/&01V1UDVVKRZQLQ$LQ
$SSHQGL[ $ YRSHQ KDUPRQLF FRQWHQW LV GLIIHUHQW IRU 1Z 1V
DQG 1Z 1V YRSHQ KDUPRQLF RUGHUV LQ WKH :)60 KDYLQJ
1Z 1VDUHP/&01V1U1UZKLOVW WKRVHLQ36:)60
KDYLQJ 1Z 1V DUH P/&01V 1U1U $V VKRZQ LQ 
VLQFH $V1Z LV WKH VDPH LQ WKH :)60 KDYLQJ 1Z 1V DQG
1Z 1V5LSSRSHQMLVWKHVDPHIRUWKHVDPHKDUPRQLFRUGHUV
LH P/&01V 1U1U +RZHYHU WKH 36:)60 KDYLQJ
1Z 1V DOVR VXIIHUV IURP YRSHQ KDUPRQLFV ZLWK P
/&01V 1U1USROHSDLU 7KHUHIRUH LW KDV D ODUJHU
,95RSHQ 7KLV PHDQV YRSHQ LQ WKH :)60 KDYLQJ 1Z 1V
FKDOOHQJHV WKH '& SRZHU VXSSO\ PRUH DQG GHWHULRUDWHV WKH
FRQWURO SHUIRUPDQFH PRUH HVSHFLDOO\ DW KLJK URWRU
PHFKDQLFDO VSHHG VLQFH 5LSSRSHQM DQG KHQFH ,95RSHQ DUH
SURSRUWLRQDO WR WKH URWRU PHFKDQLFDO VSHHG ȍ DV VKRZQ LQ
ZKLOVW8ZLVQRWUHOHYDQWWRȍ
:KHQ /&01V 1U /&01V 1U KRZHYHU YRSHQ
KDUPRQLFRUGHUVLQ$LQ$SSHQGL[$DQGDPSOLWXGHVLQ
ZLOOEHWKHVDPHIRUWKH1V1USROH:)60KDYLQJ1Z 1V
DQG1Z 1V7KHFRUUHVSRQGLQJ5LSSMLQDQG,95RSHQLQ
 DUH DOVR WKH VDPH VLQFH WKH '& ZLQGLQJ UHVLVWDQFH
YROWDJH GURS 8Z LV WKH VDPH IRU 36:)60 KDYLQJ 1Z 1V
DQG 1Z 1V DV VKRZQ LQ  7KLV PHDQV WKHUH LV QR
LQIOXHQFHIRUWKH'&FRLOQXPEHU1ZRQWKHRSHQFLUFXLW'&
ZLQGLQJ LQGXFHG YROWDJH YRSHQ LQ WKLV W\SH RI :)60V HJ
VRPH 1U 1V f  PDFKLQHV LQFOXGLQJ  DQG 
VWDWRUURWRUSROH36:)60V
% ,QIOXHQFHRI3DUDOOHO%UDQFK1XPEHUE
'XHWRWKH'&FRLO LQGXFHGYROWDJHV LW LV IRXQG WKDW WKH
SDUDOOHO EUDQFK QXPEHU E LV QRW IUHH WR GHVLJQ ,I WKH '&
FRLOV FRQQHFWHG LQ SDUDOOHO KDYH GLIIHUHQW RSHQFLUFXLW
LQGXFHGYROWDJHVFLUFXODWLQJ FXUUHQWZLOOEH\LHOGHGDPRQJ
WKHP7KHFLUFXODWLQJFXUUHQWZLOOLQFUHDVHWKHFRSSHUORVVE\
LQWHUDFWLQJ ZLWK WKH FRLO UHVLVWDQFH DQG WKH PDFKLQH
HIILFLHQF\ ZLOO EH UHGXFHG 7KHUHIRUH WKH '& FRLOV
FRQQHFWHG LQ SDUDOOHO VKRXOG KDYH H[DFWO\ WKH VDPH RSHQ
FLUFXLWLQGXFHGYROWDJH
$V VKRZQ LQ $ LQ $SSHQGL[ $YNBRSHQ YN¶BRSHQ NDQG
N¶ «1Z ZKHQ ȕN ȕN¶Pʌ P « LH WKH
GLIIHUHQFHǻNPDWFKHV߂݇ ൌ ܮܥܯሺܰ௪ ǡ ௥ܰሻ௥ܰ  $VVKRZQLQ'&FRLOV:NDQG:NǻNKDYHWKHVDPH
RSHQFLUFXLW LQGXFHG YROWDJH LH WKH\ FDQ EH FRQQHFWHG LQ
SDUDOOHOZLWKRXWFLUFXODWLQJFXUUHQW7KHUHIRUHWKHPD[LPXP
SDUDOOHOEUDQFKQXPEHUEPD[FDQEHDFKLHYHGDVܾ௠௔௫ ൌ ௥ܰ߂݇ ൌ ܰ௪ ௥ܰܮܥܯሺܰ௪ ǡ ௥ܰሻ ,WVKRXOGEHQRWHGWKDWEVKRXOGEHGHVLJQHGDVDGLYLVRU
RIEPD[WRDFKLHYHDV\PPHWULFDOPDJQHWLFILHOG6SHFLILFDOO\
ZKHQE EPD[ WKHRSHQFLUFXLW '& ZLQGLQJ LQGXFHG YROWDJH
YRSHQ ZLOO EH WKH PLQLPXP %DVHG RQ  DQG  WKH
PLQLPXPDYDLODEOH'&ZLQGLQJLQGXFHGYROWDJHYRSHQPLQLVݒ௢௣௘௡௠௜௡ሺߠ௘ሻൌ ܮܥܯሺܰ௪ ǡ ௥ܰሻܰ௪ ௥ܰ ෍ ܣ௢௣௘௡௝ ൫݆ߠ௘ ൅ ߛ௝൯௝ୀ௠௅஼ெሺேೢǡேೝሻேೝ  
+RZHYHU DV VKRZQ LQ  8Z LV DOVR LQYHUVHO\
SURSRUWLRQDO WR E &RQVHTXHQWO\ DV VKRZQ LQ  DQG 
5LSSRSHQMDQGKHQFH,95RSHQLVQRWUHOHYDQWWRE7KHUHIRUHE\
FKDQJLQJ WKH SDUDOOHO EUDQFK QXPEHU E WR DQRWKHU IHDVLEOH
YDOXHWKHFRQWUROSHUIRUPDQFHZLOOUHPDLQWKHVDPH
,9 21/2$''&:,1',1*,1'8&('92/7$*(
8QGHU RQORDG FRQGLWLRQ WKH '& ZLQGLQJ IOX[OLQNDJH
DQG KHQFH WKH LQGXFHG YROWDJH FRQVLVWV RI WZR SDUWV LH
RSHQFLUFXLWRQHDQGDUPDWXUHUHDFWLRQRQH7KHODWWHURQHLV
GXH WR WKH LQWHUDFWLRQEHWZHHQ$&FXUUHQWVDQG WKHPXWXDO
LQGXFWDQFH EHWZHHQ WKH $& ZLQGLQJV DQG WKH '& ZLQGLQJ
>@ >@7KHRQORDG'& ZLQGLQJ LQGXFHGYROWDJHYORDG FDQ
EHH[SUHVVHGDVݒ௟௢௔ௗ ൌ ݒ௢௣௘௡ ൅ ݒ௔௥௠௔ 
ZKHUH YDUPD LV WKH '& ZLQGLQJ LQGXFHG YROWDJH FDXVHG E\
DUPDWXUHUHDFWLRQ
$FFRUGLQJ WR WKH GHULYDWLRQ LQ $SSHQGL[ % WKH '&
ZLQGLQJ YROWDJH LQGXFHG E\ DUPDWXUH UHDFWLRQ YDUPD FDQ EH
UHZULWWHQDVݒ௔௥௠௔ሺߠ௘ሻ ൌ  ?ܫଵܰ௪ ௖ܰ ௥ܰߗ ?ܾ ෍ ௝݇ܯ௝ஶ௝ୀଵൈ ቐെሺ݆ െ  ?ሻ ൣሺ݆ െ  ?ሻߠ௘ ൅ ߜ௝ െ ߪଵ൧ ǡ ݂݋ݎ݆ ൌ  ?ǡ ?ǡ ? ǥെሺ݆ ൅  ?ሻ ൣሺ݆ ൅  ?ሻߠ௘ ൅ ߜ௝ ൅ ߪଵ൧ ǡ ݂݋ݎ݆ ൌ  ?ǡ ?ǡ ?ǥ ?ǡ ݂݋ݎ݆ ൌ  ?ǡ ?ǡ ?ǥ 

ZKHUH , LV WKH SKDVH FXUUHQW IXQGDPHQWDO DPSOLWXGH NM0M
DQGįM DUH WKHDPSOLWXGHDQG LQLWLDOSKDVHRI WKH MWKPXWXDO
LQGXFWDQFHKDUPRQLFNMLVWKHMWKKDUPRQLFZLQGLQJIDFWRUı
LVWKHLQLWLDOSKDVHDQJOHRISKDVH$VLQXVRLGDOFXUUHQW
7KHUHIRUHEDVHGRQYORDGFDQEHREWDLQHGE\DGGLQJ
YRSHQ LQ  DQG YDUPD LQ  $V VKRZQ LQ  DUPDWXUH
UHDFWLRQ JHQHUDWHV PWK P « ȥDUPD KDUPRQLFV DQG
KHQFH LQGXFHG YROWDJH KDUPRQLFV LQ WKH '& ZLQGLQJ
+RZHYHUZKHQWKHZLQGLQJIDFWRUVRIHYHQRUGHUKDUPRQLFV
DUH ]HUR WKH\ DUH PWK P « 0RUHRYHU WKH
LQIOXHQFHVRI1ZDQGERQYDUPDDQGYORDGDUHVLPLODUWRWKRVH
RQWKHRSHQFLUFXLWRQH
,Q VRPH 36:)60V WKH KDUPRQLF RUGHUV RI WKH RSHQ
FLUFXLW DQG DUPDWXUH UHDFWLRQ LQGXFHG '& ZLQGLQJ YROWDJH
DUHVDPHHJPWKP «IRUERWKWKHRSHQFLUFXLW'&
ZLQGLQJLQGXFHGYROWDJHYRSHQDQGWKHDUPDWXUHUHDFWLRQ'&
ZLQGLQJ LQGXFHGYROWDJHYDUPD LQ WKHSROH36:)60
ZLWKGRXEOH OD\HU$&ZLQGLQJV7KHUHIRUH WKHRQORDG'&
ZLQGLQJ LQGXFHG YROWDJH YORDG LV DOVR ZLWK PWK KDUPRQLFV
+RZHYHUKDUPRQLFRUGHUVRIYRSHQDQGYDUPDPD\EHGLIIHUHQW
LQVRPHRWKHU36:)60VHJPWKDQGPWK P «
LQ WKH SROH 36:)60 ZLWK GRXEOH OD\HU ZLQGLQJV
UHVSHFWLYHO\&RQVHTXHQWO\WKHRQORDG'&ZLQGLQJLQGXFHG
YROWDJHYORDGLVZLWKPWKKDUPRQLFVGLIIHUHQWIURPWKHRSHQ
FLUFXLW'&ZLQGLQJLQGXFHGYROWDJHYRSHQ
9 )($1$/<6,6
7R YHULI\ WKH DQDO\WLFDO DQDO\VLV LQ WKH SUHYLRXV WZR
VHFWLRQV IRXU W\SLFDO 36:)60V DUH DQDO\]HG E\ )(
DQDO\VLV LQ WKLV VHFWLRQ)LUVWO\ WRHYDOXDWH WKH LQIOXHQFHRI
WKH '& ZLQGLQJ FRQILJXUDWLRQ RQ WKH RSHQFLUFXLW '&
ZLQGLQJLQGXFHGYROWDJHYRSHQWZR36:)60VDUHDQDO\]HG
ZLWK /&01V 1U/&01V 1U DQG /&01V
1U /&01V 1U UHVSHFWLYHO\ LH  DQG SROH
36:)60V ZLWK GRXEOH OD\HU $& ZLQGLQJV VKRZQ LQ )LJ
D DQG)LJ E7KHQ WR FRPSDUDWLYHO\ HYDOXDWH WKHRQ
ORDG '& ZLQGLQJ LQGXFHG YROWDJH YORDG LQ 36:)60V ZLWK
 
ZLQGLQJ IDFWRUV RI HYHQ RUGHU KDUPRQLFV NP  DQG NP
WKH SROH 36:)60V ZLWK VLQJOH OD\HU $& ZLQGLQJV
VKRZQ LQ )LJ F LQ ZKLFK NP LV DQDO\]HG $OVR WKH
SROH 36:)60 ZLWK GRXEOH OD\HU $& ZLQGLQJV LV
DQDO\]HG WR LQYHVWLJDWH WKH LQIOXHQFH RI WKH UHODWLRQVKLS
EHWZHHQ KDUPRQLF RUGHUV RI WKH RSHQFLUFXLW '& ZLQGLQJ
LQGXFHGYROWDJHYRSHQDQGWKHDUPDWXUHUHDFWLRQ'&ZLQGLQJ
LQGXFHGYROWDJHYDUPD7KH\DUHVXPPDUL]HGLQ7$%/(,
7$%/(,
(9$/8$7,212))285$1$/<=('36:)606'/ '28%/(/$<(5$1'
6/ 6,1*/(/$<(5
(YDOXDWLRQ '/ '/ 6/ '/
/&01V1U /&01V1U" 1R <HV 1R 1R
NP " <HV 1R 1R <HV
YRSHQDQGYDUPDKDYHVDPHKDUPRQLFVRUGHUV" <HV <HV 1R 1R
$ 0DFKLQH2SWLPL]DWLRQDQG3HUIRUPDQFH
7KH GLPHQVLRQDO SDUDPHWHUV RI WKHVH DQDO\]HG 36
:)60VDUHOLVWHGLQ7$%/(,,ZKLFKFDQEHUHIHUUHGLQ)LJ
,Q7$%/(,,WKHXSSHUSDUDPHWHUVIURPOVWROLWEDUHWKH
VDPH IRU DOO PDFKLQHV IRU D IDLU FRPSDULVRQ +RZHYHU WKH
ORZHU  SDUDPHWHUV IURP 5RV\ WR șLW LQ 7$%/( ,, DUH
REWDLQHGE\ WKH JOREDO RSWLPL]DWLRQ)RU HDFK PDFKLQH WKH
REMHFWLYH RI WKH RSWLPL]DWLRQ LV WKH VDPH LH WKH ODUJHVW
DYHUDJH HOHFWURPDJQHWLF WRUTXH ZKLOVW WKH FRQVWUDLQ LV WKDW
WKH WRWDO FRSSHU ORVV SFX : $V DQDO\]HG LQ >@ WKH
DYHUDJH HOHFWURPDJQHWLF WRUTXH ZLOO DFKLHYH WKH KLJKHVW
YDOXH ZKHQ WKH $& ZLQGLQJ FRSSHU ORVV SFXD DQG WKH '&
ZLQGLQJ FRSSHU ORVV SFXZ DUH HTXDO 7KHUHIRUH WKH\ DUH
GHVLJQHG WR EH WKH VDPH GXULQJ WKH RSWLPL]DWLRQ LH
SFXD SFXZ :6LQFHWKHUDWHGURWRUVSHHGLVORZDQGKHQFH
WKHLURQORVVDQG30HGG\FXUUHQWORVVDUHPXFKVPDOOHUWKDQ
WKHLURQORVVLQWKH36:)60V>@WKH\DUHQRWDFFRXQWHG
LQ WKH RSWLPL]DWLRQ $16<60D[ZHOO LV FKRVHQ DV WKH
RSWLPL]DWLRQ WRRO,W LVZRUWKQRWLQJ WKDWDOO WKHVHPDFKLQHV
RSHUDWH LQ EUXVKOHVV $& %/$& PRGHO >@ ZLWK ]HUR G
D[LV FXUUHQW FRQWURO LH LG  GXH WR QHJOLJLEOH UHOXFWDQFH
WRUTXH >@ $V IRU WKH SROH 36:)60 ZLWK VLQJOH
OD\HU $& ZLQGLQJV VKRZQ LQ )LJ G LW KDV WKH VDPH
GLPHQVLRQDO SDUDPHWHUV DV LWV GRXEOH OD\HU FRXQWHUSDUW
VKRZQLQ)LJDEXWGLIIHUHQW$&ZLQGLQJWRSRORJLHV
7$%/(,,
',0(16,21$/3$5$0(7(562)$1'32/(36:)606
:,7+'28%/(/$<(5$&:,1',1*6
,WHPV 8QLW   
6WDFNOHQJWKOV PP   
2XWHUUDGLXVRIRXWHUVWDWRU5RVR PP   
,QQHUUDGLXVRILQQHUVWDWRU5LVL PP   
/HQJWKRIRXWHULQQHUDLUJDSJRJL PP   
/HQJWKRIRXWHUVWDWRUWLSWRSORWW PP   
/HQJWKRIRXWHUVWDWRUWLSERWWRPORWE PP   
/HQJWKRILQQHUVWDWRUWLSWRSOLWW PP   
/HQJWKRILQQHUVWDWRUWLSERWWRPOLWE PP   
<RNHUDGLXVRIRXWHUVWDWRU5RV\ PP   
,QQHUUDGLXVRIRXWHUVWDWRU5RVL PP   
5DGLXVRIURWRULQQHUVXUIDFH5UL PP   
<RNHUDGLXVRILQQHUVWDWRU5LV\ PP   
$UFRIRXWHUVWDWRUWRRWKșRVW    
$UFRIRXWHUVWDWRUWLSșRW    
$UFRIURWRUSLHFHRXWHUHGJHșUR    
$UFRIURWRUSLHFHLQQHUHGJHșUL    
$UFRILQQHUVWDWRUWRRWKșLVW    
$UFRILQQHUVWDWRUWLSșLW    
7KH RSHQFLUFXLW $& ZLQGLQJ EDFN(0)V RI WKH IRXU
DQDO\]HG36:)60VDUHJLYHQLQ)LJLQZKLFK1DEFLVWKH
QXPEHURI WXUQVSHUSKDVHZLQGLQJ$VVKRZQ LQ)LJE
ERWKWKHSROH36:)60ZLWKGRXEOHOD\HU$&ZLQGLQJ
DQGWKHSROH36:)60ZLWKVLQJOHOD\HU$&ZLQGLQJ
VXIIHUIURPHYHQRUGHUKDUPRQLFVLHWKHZLQGLQJIDFWRUVRI
HYHQ RUGHU KDUPRQLFV NP 7KLV OHDGV WR D KLJK
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+DUPRQLFRUGHU
'/1Z E 
'/1Z E 
'/1Z E 
 
7$%/( ,,, DQG 7$%/( ,9 LQ WKH SROH 36:)60
ZLWKGRXEOHOD\HU$&ZLQGLQJDQGSROH36:)60WKH
KDUPRQLF RUGHUV IRU WKH RQORDG DQG WKH RSHQFLUFXLW '&
ZLQGLQJ LQGXFHG YROWDJHV IRU YDULRXV '& FRLO QXPEHU 1Z
DQG SDUDOOHO EUDQFK QXPEHU E DUH WKH VDPH UHVSHFWLYHO\
+RZHYHU IRU WKH SROH 36:)60 KDYLQJ 1Z 1V 
DQGE  WKHKDUPRQLFVRUGHUV IRU WKHRQORDG'&ZLQGLQJ
LQGXFHG YROWDJH YORDG LV N N « ZKLOVW WKRVH IRU WKH
RSHQFLUFXLW'&ZLQGLQJLQGXFHGYROWDJHYRSHQLVN7KLVLV
GXH WR WKH KDUPRQLF RUGHUV IRU WKH DUPDWXUH UHDFWLRQ '&
ZLQGLQJLQGXFHGYROWDJHYDUPDDUHN
D:DYHIRUPV
E6SHFWUD
)LJ2QORDG'&ZLQGLQJLQGXFHGYROWDJHVLQWKHSROH36:)60
ZLWKVLQJOHOD\HU$&ZLQGLQJDWUSP1F1Z SFXD SFXI :
D:DYHIRUPV
E6SHFWUD
)LJ2QORDG'&ZLQGLQJLQGXFHGYROWDJHVLQWKHSROH36:)60
ZLWKGRXEOHOD\HU$&ZLQGLQJDWUSP1F1Z SFXD SFXI :0RUHRYHU DV VKRZQ LQ 7$%/( ,9 DQG )LJ  IRU WKH
SROH36:)60ZLWKVLQJOHOD\HU$&ZLQGLQJKDYLQJ
1Z 1V  KDUPRQLF RUGHUV IRU WKH RQORDG '& ZLQGLQJ
LQGXFHGYROWDJHYORDGDUHNGLIIHUHQW IURPWKDWZLWKGRXEOH
OD\HU $& ZLQGLQJ LH N 7KH UHDVRQ LV WKDW WKH ZLQGLQJ
IDFWRUV RI HYHQ RUGHU KDUPRQLFV NP ZKLFK LV HYLGHQFHG
E\)LJ'XHWRPRUHKDUPRQLFV WKHRQORDG'&ZLQGLQJ
LQGXFHG YROWDJH YORDG LQ SROH 36:)60 ZLWK VLQJOH
OD\HU $& ZLQGLQJ DQG KHQFH WKH SHDNWRSHDN YDOXH (SSORDG
DQGWKHRQORDG'&ZLQGLQJLQGXFHGYROWDJHUDWLR,95ORDGDUH
KLJKHU WKDQ LWV FRXQWHUSDUW ZLWK GRXEOH OD\HU $& ZLQGLQJ
7KLVPHDQV WKHRQORDG'&ZLQGLQJ LQGXFHGYROWDJH LQ WKH
FRXQWHUSDUW ZLWK VLQJOH OD\HU $& ZLQGLQJ PD\ FDXVH
VLJQLILFDQW FKDOOHQJH IRU WKH '& SRZHU VXSSO\ DQG
GHWHULRUDWH WKH FRQWURO SHUIRUPDQFH 7KLV LV FRQVLVWHQW ZLWK
WKHIRUHJRLQJDQDO\WLFDODQDO\VLV
%\ FRPSDULQJ WKH RSHQFLUFXLW '& ZLQGLQJ LQGXFHG
YROWDJH YRSHQ DQG WKH RQORDG '& ZLQGLQJ LQGXFHG YROWDJH
YORDG LQ 7$%/( ,,, 7$%/( ,9 DQG )LJ   )LJ  WZR
FRQFOXVLRQV FDQ EH REWDLQHG )LUVWO\ 36:)60V IHDWXUH
QRQ]HUR ZLQGLQJ IDFWRUV IRU HYHQ RUGHU KDUPRQLFV LH
NP VXIIHU IURP D KLJKHU '& ZLQGLQJ LQGXFHG YROWDJH
UDWLR ,95 DQG KHQFH D FKDOOHQJHG FRQWURO SHUIRUPDQFH
6HFRQGO\PRUHKDUPRQLFRUGHUVDOVRLQGLFDWHKLJKHU,95
9, (;3(5,0(17$/9$/,'$7,21
7RYDOLGDWHWKHIRUHJRLQJDQDO\WLFDODQG)(DQDO\VHVWKH
SROH36:)60KDYLQJGRXEOHOD\HU$&ZLQGLQJZLWK
1Z 1V DQGE  LVEXLOW DQG WHVWHGDV VKRZQ LQ)LJ7R
YDOLGDWH WKH )( SUHGLFWHG '& ZLQGLQJ LQGXFHG YROWDJHV
XQGHUFRQVWDQW'&FXUUHQWVWKHFXUUHQWVRXUFHLVXVHGDVWKH
SRZHUVXSSO\IRU'&ZLQGLQJ,WLVZRUWKQRWLQJWKDWLQWKH
SURWRW\SH D PP WKLFN URWRU LURQ EULGJH LV LQWURGXFHG
DGMDFHQWWRWKHLQQHUDLUJDSWRFRQQHFWWKHURWRULURQSLHFHV
7KLVLVIRUHDVLQJDVVHPEOLQJRIWKHODPLQDWLRQVRIWKHURWRU
LURQSLHFHVDQGKHQFHHDVLQJPDQXIDFWXULQJRIWKHFXSURWRU
VKRZQLQ)LJE
D2XWHUVWDWRU E&XSURWRU F,QQHUVWDWRU
)LJ3KRWRVRIWKHSROH36:)60SURWRW\SH
D2SHQFLUFXLW
E2QORDG*HQHUDWRUPRGHWKUHHSKDVHV\PPHWULFSXUHUHVLVWDQFHORDG
5ORDG ȍ)LJ  0HDVXUHG RSHQFLUFXLW SKDVH $ EDFN(0) RSHQFLUFXLW DQG RQ
ORDG'&FRLOLQGXFHGYROWDJHVDWUSP
7KH PHDVXUHG RSHQFLUFXLW SKDVH $ EDFN(0) RSHQ
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+DUPRQLFRUGHU
'/1Z E 
'/1Z E 
9
9
 
FLUFXLWDQGRQORDG'&FRLOLQGXFHGYROWDJHVDWUSPDUH
VKRZQLQ)LJ$VVKRZQLQ)LJWKHPHDVXUHGUHVXOWV
LQ )LJ  DJUHH ZHOO ZLWK WKH ' )( SUHGLFWHG YDOXHV LQ
ZKLFK WKH ODPLQDWLRQ VWDFNLQJ IDFWRU LV  7KLV WUHQG FDQ
DOVR EH REVHUYHG IURP )LJ  IRU WKH VWDWLF WRUTXHV ,W LV
ZRUWK QRWLQJ WKDW WKHSURWRW\SHRSHUDWHV LQ JHQHUDWRU PRGH
FRQQHFWHGZLWKWKUHHSKDVHV\PPHWULFDOSXUHUHVLVWDQFHORDG
5ORDG ȍIRU)LJE
,W LVZRUWKQRWLQJWKDWVLQFH WKHLPSDFWRI WKH'&SRZHU
VXSSO\RQWKHLQGXFHGYROWDJHFDQQRWEHVHSDUDWHG LW LVQRW
WKH HQWLUH '& ZLQGLQJ LQGXFHG YROWDJH EXW WKDW RI WKH '&
FRLOZKLFKLVRSHQFLUFXLWHGZLWK'&FRLOVDQG
WKDWLVPHDVXUHG+RZHYHU'&FRLOVDQG
DUHORDGHGZLWK,Z $WRJHQHUDWHWKHVDPH)ZDVZRXOG
EHWKHFDVHLIDOO'&FRLOVZHUHORDGHGZLWK,Z $
)LJ&RPSDULVRQEHWZHHQ WKHPHDVXUHG DQG)(SUHGLFWHGRSHQFLUFXLW
SKDVH$EDFN(0)VDQG'&FRLOLQGXFHGYROWDJHVDWUSP
)LJ&RPSDULVRQEHWZHHQWKHPHDVXUHGDQG)(SUHGLFWHGVWDWLFWRUTXHV
,D ,E ,F 7$%/(9
.(<63(&,),&$7,2162)7+(32/(36:)60352727<3(
(;3 (;3(5,0(17:,:2 :,7+:,7+287,521%5,'*(
,WHPV 8QLW ([S:L )(:L )(:R
5DWHGVSHHGȍU USP   
5DWHGWRUTXHZKHQSFX :7U 1P   
5DWHGSRZHUZKHQSFX :3U :   
5DWHGRSHQFLUFXLW$&ZLQGLQJ
SKDVHIXQGDPHQWDOEDFN(0)(SK 9   
5DWHGRSHQFLUFXLW'&ZLQGLQJ
LQGXFHGYROWDJHSHDNWRSHDN(SSRSHQ 9   
2QORDG'&ZLQGLQJLQGXFHGYROWDJH
SHDNWRSHDNZLWK5ORDG ȍ(SSORDG 9   
7KH WHVWHG NH\ VSHFLILFDWLRQV RI WKH SROH 36
:)60SURWRW\SHZLWKLURQEULGJHDQGWKRVHSUHGLFWHGE\
' )( DUH VKRZQ LQ 7$%/( 9 WRJHWKHU ZLWK WKRVH RI LWV
FRXQWHUSDUWZLWKRXWLURQEULGJHSUHGLFWHGE\')('XHWR
WKHLQWURGXFWLRQRIWKHLURQEULGJHDQGKHQFHWKHIOX[OHDNDJH
WKHRSHQFLUFXLW $& ZLQGLQJ SKDVH IXQGDPHQWDO EDFN(0)
(SK LV UHGXFHG E\  LH 9 DQG 9
UHVSHFWLYHO\ +RZHYHU GXH WR D PRUH VDWXUDWHG LURQ EULGJH
DQG KHQFH D VPDOOHU OHDNDJH SHUPHDQFH WKH UDWHG DYHUDJH
HOHFWURPDJQHWLF WRUTXHDQGKHQFHSRZHUZLWKLURQEULGJHLV
RQO\VPDOOHU
9,, ,03$&72)'&:,1',1*,1'8&('92/7$*(
,Q:)60VWKH'&ZLQGLQJH[FLWDWLRQFDQEHUHDOL]HGE\
XVLQJDFXUUHQWVRXUFHVKRZQLQ)LJDDYROWDJHVRXUFH
FRQYHUWHUZLWKDKDOI+EULGJHVKRZQLQ)LJERUDIXOO
+EULGJH VKRZQ LQ )LJ F UHVSHFWLYHO\ 7DNH WKH UDWHG
RQORDGFRQGLWLRQRIWKHSROH36:)60KDYLQJVLQJOH
OD\HU $& ZLQGLQJ RI ZKLFK WKH UDWHG '& ZLQGLQJ FXUUHQW
,Z $DQGWKHFRUUHVSRQGLQJ'&UHVLVWDQFHYROWDJHGURS
8Z 9 DV H[DPSOH WKH LPSDFW RI '& ZLQGLQJ LQGXFHG
YROWDJHLVH[SODLQHGDVIROORZV
  
D&XUUHQWVRXUFH
E9ROWDJHVRXUFH
FRQYHUWHUZLWKDKDOI+
EULGJH
F9ROWDJHVRXUFH
FRQYHUWHUZLWKDIXOO+
EULGJH
)LJ'&ZLQGLQJGULYHFLUFXLWVIRU:)60V
$ &XUUHQW6RXUFH
$VIRU WKH:)60V LQZKLFK'& ZLQGLQJ LV VXSSOLHGE\
WKHFXUUHQWVRXUFHWKHFKDOOHQJHFDXVHGE\WKH'&ZLQGLQJ
LQGXFHGYROWDJHLVPDLQO\IURPWKUHHDVSHFWV
)LJ5DWHGRQORDG'&ZLQGLQJLQGXFHGYROWDJHUHTXLUHG'&UHVLVWDQFH
YROWDJH 9 UHTXLUHG '& VRXUFH YROWDJH DQG WKH '& VRXUFH
FRPSOLDQFHYROWDJHZDYHIRUPVIRUWKHSROH36:)60KDYLQJVLQJOH
OD\HU$&ZLQGLQJDWUSPSFXD SFXI :%/$&LG 
)LJ  5DWHG RQORDG '& ZLQGLQJ FXUUHQW RI WKH SROH 36:)60
KDYLQJVLQJOHOD\HU$&ZLQGLQJDWUSP&XUUHQWVRXUFHRXWSXWLV$
RIZKLFKWKHFRPSOLDQFHYROWDJHLV9SFXD SFXI :%/$&LG )LUVWO\ LI WKH FRPSOLDQFH YROWDJH RI WKH '& FXUUHQW
VRXUFH LV8GFF 9 LWZLOOEHVPDOOHU WKDQ WKHUHTXLUHG'&
VRXUFH YROWDJH ZLWKLQ VRPH URWRU SRVLWLRQ UDQJHV LH
8GFFYORDG,Z5Z DV VKRZQ LQ )LJ  7KLV PHDQV WKH '&
SRZHUVXSSO\ZLOODEUXSWO\VWRSEHLQJDFXUUHQWVRXUFHZKHQ
WKH PDFKLQH RSHUDWHV DW WKHVH URWRU SRVLWLRQV )RU VRPH
FRPPHUFLDO '& SRZHU VXSSOLHV WKH\ ZLOO VZLWFK IURP
FRQVWDQW FXUUHQW PRGH WR FRQVWDQW YROWDJH PRGH ZLWK DQ
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HOHFGHJ
'&ZLQGLQJLQGXFHGYROWDJHYORDG5HTXLUHG'&UHVLVWDQFHYROWDJH,Z5Z5HTXLUHG'&VRXUFHYRO WDJHYORDG,Z5Z'&FXUUHQWVRXUFHFRPSOLDQFHYROWDJH8FF
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5RWRUSRVLWLRQHOHFGHJ
'&ZLQGLQJFXUUHQWE\FRQVWDQWFXUUHQWPRGH$'&ZLQGLQJFXUUHQWE\FRQVWDQWYROWDJHPRGH9$FWXDO'&ZLQGLQJFXUUHQW5HTXLUHG'&VRXUFHYROWDJHYORDG,Z5Z'&FXUUHQWVRXUFHFRPSOLDQFHYROWDJH8FF
$FWXDO'&ZLQGLQJFXUUHQW#USP
 
RXWSXWYROWDJH8GFF 9$VVXPLQJWKDWWKHVZLWFKEHWZHHQ
FXUUHQW PRGH DQG YROWDJH PRGH IRU WKH FXUUHQW VRXUFH LV
LQVWDQWDQHRXV WKH UHVXOWHG'& ZLQGLQJFXUUHQWE\ FRQVWDQW
YROWDJHPRGHLQWKHVHURWRUSRVLWLRQUDQJHVFDQEHVKRZQDV
WKH EOXH VROLG OLQH LQ )LJ  7KHUHIRUH WKH DFWXDO '&
ZLQGLQJ FXUUHQW LV VKRZQ LQ )LJ  DV WKH UHG GDVK OLQH
&RPSDUHG ZLWK WKHFRQVWDQW '&ZLQGLQJFXUUHQW ,Z $
WKHDFWXDO'&ZLQGLQJFXUUHQWZLOOEHVPDOOHULQWKUHHURWRU
SRVLWLRQUDQJHVGXHWRWKH'&ZLQGLQJLQGXFHGYROWDJH7KH
'&ZLQGLQJFXUUHQWZLOOUHGXFHPRUHLQZLGHUURWRUSRVLWLRQ
UDQJHVDWDKLJKHUVSHHGHJWKHDFWXDO'&ZLQGLQJFXUUHQW
RIWKHPDFKLQHDWUSPVKRZQLQ)LJ
6HFRQGO\LIWKHRQORDG'&ZLQGLQJLQGXFHGYROWDJHYORDG
LV HYHQ KLJKHU WKDQ WKH FRPSOLDQFH YROWDJH 8GFF DW D KLJK
URWRU VSHHG LH YORDG!8GFF WKH FXUUHQW VRXUFH LV ULVN\ WR
VXIIHUIURPDUHYHUVHLQSXWFXUUHQW
7KLUGO\WKHFXUUHQWVRXUFHZLOODOVRVXIIHUIURPDUHYHUVH
YROWDJHDWDKLJKURWRUVSHHGGXHWRWKH'&ZLQGLQJLQGXFHG
YROWDJHQHJDWLYHYDOXH7KLVPD\DFWLYDWHWKHUHYHUVHYROWDJH
SURWHFWLRQLQWKHFXUUHQWVRXUFH
% 9ROWDJH6RXUFH&RQYHUWHUZLWK+DOIRU)XOO+%ULGJH
)RU WKLV FDVH WKH FORVHGORRS FXUUHQW FRQWURO LV XVXDOO\
LPSOHPHQWHGWRDFKLHYHDVWDEOHFXUUHQWLQWKH'&ZLQGLQJ
$V VKRZQ LQ )LJ D ZKHQ WKH RQORDG '& ZLQGLQJ
LQGXFHGYROWDJHYORDGLVQHJOHFWHGWKH'&ZLQGLQJH[FLWDWLRQ
FLUFXLWLVXVXDOO\PRGHOOHGDVDILUVWRUGHULPSHGDQFHFLUFXLW
ZLWKUHVLVWDQFH5ZDQGDYHUDJHVHOILQGXFWDQFH/Z
+RZHYHU D PRUH VWDEOH '& ZLQGLQJ FXUUHQW LZ FDQ EH
REWDLQHG LI WKH '& ZLQGLQJ LQGXFHG YROWDJH YORDG LV
FRQVLGHUHG DV D GLVWXUEHG YROWDJH DV VKRZQ LQ )LJ E
+HUH D KLJKHU '& ZLQGLQJ EXV YROWDJH 8GF VKRZQ LQ )LJ
ELVUHTXLUHGWREDODQFHWKH'&ZLQGLQJLQGXFHGYROWDJH
YORDG6LQFHWKHRQORDG'&ZLQGLQJ LQGXFHGYROWDJHYORDG LV
SURSRUWLRQDOWRWKHURWRUVSHHGWKH'&ZLQGLQJEXVYROWDJH
8GFQHHGVWREHKLJKHUDWDODUJHUURWRUVSHHG7KLVPHDQVWKH
URWRU VSHHG ZLOO EH OLPLWHG IRU D FHUWDLQ '& ZLQGLQJ EXV
YROWDJH 8GF GXH WR WKH H[LVWHQFH RI '& ZLQGLQJ LQGXFHG
YROWDJH 2Q WKH RWKHU KDQG D UHYHUVH RXWSXW YROWDJH IURP
FRQYHUWHU PD\ EH UHTXLUHG WR EDODQFH WKH '& ZLQGLQJ
LQGXFHGYROWDJHQHJDWLYHYDOXHDWKLJKVSHHG6LQFHWKHKDOI
+EULGJHFDQQRWDFKLHYHWKLVIXQFWLRQRQO\WKHIXOO+EULGJH
ZLWKDKLJKHUFRVWFDQEHDGRSWHG
D:LWKRXWWKHRQORDG'&ZLQGLQJLQGXFHGYROWDJHYORDG
E:LWKWKHRQORDG'&ZLQGLQJLQGXFHGYROWDJHYORDG)LJ  &RQWURO GLDJUDP IRU '& ZLQGLQJ FXUUHQW ZLWKRXW DQG ZLWK
FRQVLGHUDWLRQRIWKHRQORDG'&ZLQGLQJLQGXFHGYROWDJHYORDG
9,,, &21&/86,21
,Q WKLVSDSHU WKH LQIOXHQFHRI'&ZLQGLQJFRQILJXUDWLRQ
LQFOXGLQJWKH'&FRLOQXPEHU1ZDQGSDUDOOHOEUDQFKQXPEHU
E RQ '& ZLQGLQJ LQGXFHG YROWDJH SXOVDWLRQ LQ :)60
PDFKLQHV LV LQYHVWLJDWHG 7KH '& ZLQGLQJ FRQILJXUDWLRQ
GHVLJQLVUHVWULFWHGGXHWRLWVLQGXFHGYROWDJHSXOVDWLRQ7KH
IHDVLEOHDQGSUHIHUUHG'&ZLQGLQJFRQILJXUDWLRQIRUYDULRXV
VWDWRUURWRUSROH FRPELQDWLRQV ZLWK GRXEOH OD\HU RU VLQJOH
OD\HU $& ZLQGLQJV DUH REWDLQHG 7KH IROORZLQJ GHVLJQ
UHFRPPHQGDWLRQVIRU:)60VDUHPDGH
 ,Q :)60V ZLWK /&01V 1U/&01V 1U LW LV
UHFRPPHQGHG WRGHVLJQ1Z 1VEXWQRW1Z 1V IRUD
VPDOOHURSHQFLUFXLW'&ZLQGLQJLQGXFHGYROWDJHUDWLR
,95RSHQ +RZHYHU LQ :)60V ZLWK /&01V
1U /&01V 1U ERWK 1Z 1V DQG 1Z 1V DUH
IHDVLEOH
$OWKRXJKDKLJKHU'&ZLQGLQJSDUDOOHOEUDQFKQXPEHU
EFDQGHFUHDVHWKH'&SRZHUVXSSO\YROWDJH LW LVQRW
IUHH WR GHVLJQ EXW ZLWK D PD[LPXP IHDVLEOH YDOXH
EPD[ 1Z1U/&01Z 1U GXH WR WKH GLIIHUHQW LQGXFHG
YROWDJHV DPRQJ '& FRLOV 2WKHUZLVH FLUFXODWLQJ
FXUUHQWVDPRQJ'&FRLOVZLOOEHJHQHUDWHGLQFUHDVLQJ
WKHFRSSHUORVVDQGGHFUHDVLQJWKHHIILFLHQF\
 :)60V KDYLQJ QRQ]HUR ZLQGLQJ IDFWRUV RI HYHQ
RUGHUVKDUPRQLFVLHNPDUHQRWUHFRPPHQGHGGXH
WRWKHKLJKHURQORDG'&ZLQGLQJLQGXFHGYROWDJHYORDG
FDXVHG E\ WKH NWK N « KDUPRQLFV ZKLFK ZLOO
FKDOOHQJH WKH '& SRZHU VXSSO\ PRUH DQG GHWHULRUDWH
WKHFRQWUROSHUIRUPDQFHPRUH
$33(1',;$
7KH RSHQFLUFXLW LQGXFHG YROWDJH YNBRSHQ IRU WKH '& FRLO
:NFDQEHH[SUHVVHGDVݒ௞ ?௢௣௘௡ሺߠ௘ሻ ൌ ෍ ௖ܰܯ௝ߗൣ ݆ሺߠ௘ െ ߚ௞ሻ ൅ ߙ௝൧ஶ௝ୀଵ  $
ZKHUH1F0Mȍ DQGĮM DUH WKHDPSOLWXGHDQG LQLWLDOSKDVH IRU
WKHMWKKDUPRQLFUHVSHFWLYHO\șHLVWKHURWRUHOHFWULFSRVLWLRQ
0MLVWKHMWKDPSOLWXGHRIWKHRSHQFLUFXLWLQGXFHGYROWDJHIRU
HDFKWXUQLQWKH'&FRLOSHUURWRUPHFKDQLFDOVSHHGXQLW,WLV
ZRUWKQRWLQJWKDW0MDQGĮMDUHWKHVDPHLQDFHUWDLQ:)60
ZLWK VDPH PDJQHWLF ILHOG KDYLQJ GLIIHUHQW '& ZLQGLQJ
FRQILJXUDWLRQV ȍ LV WKH URWRU PHFKDQLFDO VSHHG ȕN LV WKH
IXQGDPHQWDOHOHFWULF ODJDQJOHEHWZHHQ WKH'&FRLO:N DQG
:ZKLFKFDQEHJLYHQE\ߚ௞ ൌ  ?ሺ݇ െ  ?ሻߨ ௥ܰܰ௪  $$FFRXQWLQJ IRU WKH SDUDOOHO EUDQFK QXPEHU E WKH RSHQ
FLUFXLW'&ZLQGLQJLQGXFHGYROWDJHYRSHQFDQEHJLYHQE\ݒ௢௣௘௡ሺߠ௘ሻ ൌ  ?ܾ෍ ݒ௞ ?௢௣௘௡ሺߠ௘ሻேೢ௞ୀଵ  $6XEPLWWLQJ $  DQG $  WR $  YRSHQ FDQ EH
UHZULWWHQDVݒ௢௣௘௡ሺߠ௘ሻ ൌ ௖ܰߗܾ ෍ ܯ௝ ෍ ሺ݌݇ ൅ ݍሻேೢ௞ୀଵஶ௝ୀଵ  $
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DQG ݍ ൌ ݆ߠ௘ ൅  ?݆ ߨ ௥ܰܰ௪ ൅ ߙ௝ $YRSHQLQ$FDQEHVLPSOLILHGDVݒ௢௣௘௡ሺߠ௘ሻൌ ௖ܰߗܾ ෍ ܯ௝ ቎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$V FDQ EH VHHQ IURP 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$ZKHUH/&0LVWKHOHDVWFRPPRQPXOWLSOLHUDQGP «
%DVHG RQ $  $  DQG $  YRSHQ FDQ EH
UHZULWWHQDV
$33(1',;%
7KHDUPDWXUHUHDFWLRQ'&ZLQGLQJIOX[OLQNDJHȥDUPDFDQ
EHH[SUHVVHGDV߰௔௥௠௔ሺߠ௘ሻ ൌ ܰ௪ ௖ܾܰ ܯ௪௔ሺߠ௘ሻ݅௔ሺߠ௘ሻ൅ ܰ௪ ௖ܾܰ ܯ௪௕ሺߠ௘ሻ݅௕ሺߠ௘ሻ൅ ܰ௪ ௖ܾܰ ܯ௪௖ሺߠ௘ሻ݅௖ሺߠ௘ሻ %ZKHUH1Z1F0ZDE1Z1F0ZEEDQG1Z1F0ZFEDUHWKHPXWXDO
LQGXFWDQFH EHWZHHQ WKH $ % DQG &SKDVH ZLQGLQJV DQG
'&ZLQGLQJUHVSHFWLYHO\0ZD0ZEDQG0ZFFDQEHJLYHQDV
)RXULHUVHULHVDV 
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ZKHUHSMTM0MDQGįMDUHWKHDPSOLWXGHDQGLQLWLDOSKDVHRIWKH
MWKPXWXDOLQGXFWDQFHKDUPRQLFSMDQGGMDUHWKHMWKKDUPRQLF
SLWFK IDFWRU DQG GLVWULEXWLRQ IDFWRU RI WKH ZLQGLQJV
UHVSHFWLYHO\>@
7KH SKDVH V\PPHWULFDO VLQXVRLGDO SKDVH FXUUHQWV LD LE
DQGLFFDQEHJLYHQE\
ۖەۖ۔
ۓ݅௔ ൌ ܫଵ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ZKHUH , DQG Ȗ DUH WKH IXQGDPHQWDO DPSOLWXGH DQG LQLWLDO
SKDVHUHVSHFWLYHO\
%DVHG RQ %  %  DQG %  WKH '& ZLQGLQJ
YROWDJH LQGXFHGE\DUPDWXUH UHDFWLRQYDUPD FDQEH UHZULWWHQ
DV
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SS-XQ
>@ : / 6RRQJ DQG 7 - ( 0LOOHU ³)LHOGZHDNHQLQJ SHUIRUPDQFH RI
EUXVKOHVV V\QFKURQRXV $& PRWRU GULYHV´ ,(( 3URF (OHF 3RZHU
$SSOYROQRSS1RY
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
==:X6¶0¶UHFHLYHGWKH%(QJ
DQG 0(QJ GHJUHHV LQ HOHFWULFDO
HQJLQHHULQJ IURP 6RXWKHDVW 8QLYHUVLW\
1DQMLQJ &KLQD LQ  DQG 
UHVSHFWLYHO\ DQG WKH 3K' GHJUHH LQ
HOHFWULFDO DQG HOHFWURQLF HQJLQHHULQJ IURP
7KH 8QLYHUVLW\ RI 6KHIILHOG 6KHIILHOG
8.LQ-DQXDU\
6LQFH-DQXDU\KHKDVEHHQZLWK
:DUZLFN 0DQXIDFWXULQJ *URXS :0*
7KH 8QLYHUVLW\ RI :DUZLFN &RYHQWU\
8. ZKHUH KH LV FXUUHQWO\ D UHVHDUFK
IHOORZ +LV PDMRU UHVHDUFK LQWHUHVWV
LQFOXGH WKH DQDO\VLV GHVLJQ FRQWURO DQG PDQXIDFWXULQJ RI
V\QFKURQRXVPDFKLQHVDQGPDJQHWLFJHDU IRUHOHFWULFDOYHKLFOHDQG
ZLQGSRZHUJHQHUDWLRQDSSOLFDWLRQV


= 4 =KX 0¶±60¶±)¶ UHFHLYHG
WKH%(QJDQG06FGHJUHHVLQHOHFWULFDO
DQG HOHFWURQLF HQJLQHHULQJ IURP =KHMLDQJ
8QLYHUVLW\+DQJ]KRX&KLQDLQDQG
 UHVSHFWLYHO\ DQG WKH 3K' GHJUHH
LQ HOHFWULFDO DQG HOHFWURQLF HQJLQHHULQJ
IURP7KH8QLYHUVLW\RI6KHIILHOG6KHIILHOG
8.LQ
6LQFH  KH KDV EHHQ ZLWK 7KH
8QLYHUVLW\ RI 6KHIILHOG ZKHUH KH LV
FXUUHQWO\ D 5HVHDUFK &KDLU RI WKH 5R\DO
$FDGHP\RI(QJLQHHULQJ6LHPHQVZLWKWKH
'HSDUWPHQWRI(OHFWURQLFDQG(OHFWULFDO(QJLQHHULQJDQGWKH+HDGRI
WKH (OHFWULFDO 0DFKLQHV DQG 'ULYHV 5HVHDUFK *URXS +LV FXUUHQW
PDMRU UHVHDUFK LQWHUHVWV LQFOXGH WKH GHVLJQ DQG FRQWURO RI
SHUPDQHQWPDJQHW EUXVKOHVV PDFKLQHV DQG GULYHV IRU DSSOLFDWLRQV
UDQJLQJ IURP DXWRPRWLYH WKURXJK GRPHVWLF DSSOLDQFH WR UHQHZDEOH
HQHUJ\+HLVD)HOORZRIWKH5R\DO$FDGHP\RI(QJLQHHULQJ
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& :DQJ UHFHLYHG WKH %(QJ DQG 06F
GHJUHHV LQ HOHFWULFDO HQJLQHHULQJ IURP
+HIHL 8QLYHUVLW\ RI 7HFKQRORJ\ +HIHL
&KLQDLQDQGUHVSHFWLYHO\+H
LV FXUUHQWO\ ZRUNLQJ WRZDUG WKH 3K'
GHJUHH LQ HOHFWURQLF DQG HOHFWULFDO
HQJLQHHULQJ IURP WKH 8QLYHUVLW\ RI
6KHIILHOG6KHIILHOG8.
)URP  WR  KH ZDV DQ
(QJLQHHU DW 0LGHD :HOOLQJ 0RWRU
7HFKQRORJ\ &RPSDQ\ /WG 6KDQJKDL
&KLQD +LV UHVHDUFK LQWHUHVWV LQFOXGH WKH
FRQWURORIHOHFWULFGULYHV


- & 0LSR UHFHLYHG WKH 3K' GHJUHH LQ
HOHFWULFDO HQJLQHHULQJ IURP 3LHUUHDQG
0DULH&XULH 8QLYHUVLW\ 3DULV )UDQFH LQ

6LQFH  KH KDV EHHQ ZLWK 9DOHR
(QJLQH DQG (OHFWULFDO 6\VWHPV &UHWHLO
)UDQFH ZKHUH KH LV FXUUHQWO\ DQ
$GYDQFHG7HFKQLFDO0DQDJHU






6 3HUVRQQD] UHFHLYHG WKH3K' GHJUHH
LQ HOHFWULF HQJLQHHULQJ IURP WKH
/DERUDWRLUH G¶(OHFWURWHFKQLTXH GH
*UHQREOH*UHQREOH)UDQFHLQ
6LQFH  VKH KDV EHHQ ZLWK 9DOHR
(QJLQH DQG (OHFWULFDO 6\VWHPV &UHWHLO
)UDQFH ZKHUH VKH LV FXUUHQWO\ WKH 3(6
(OHFWURWHFKQLFDO 'LUHFWRU RQH RI
3RZHUWUDLQ(OHFWULFDO6\VWHPFRUHDFWLYLW\
6KH OHDGV WKH WHDP RI HOHFWULF PDFKLQH
GHVLJQHUVIRUWKHORZYROWDJHDSSOLFDWLRQV
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3 )DUDK UHFHLYHG WKH 3K' GHJUHH LQ
HOHFWULFDO HQJLQHHULQJ IURP WKH ,QVWLWXWH
1DWLRQDO 3RO\WHFKQLTXH GH *UHQREOH
)UDQFHLQ
)URP  WR  KH ZDV ZLWK
9DOHR (QJLQH DQG (OHFWULFDO 6\VWHPV
&UHWHLO )UDQFH DV WKH 'LUHFWRU RI WKH
(OHFWURPDJQHWLF'HVLJQ*URXS
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